I present numerical updates of the Standard-Model predictions for the mass and width differences and the CP asymmetries in flavorspecific decays in B s −B s and B d −B d mixing. Then I discuss the current status of new physics in these mixing amplitudes.
B−B mixing: general formalism and ∆m
Here V tq and V tb are the relevant elements of the Cabibbo-Kobayashi-Maskawa (CKM) matrix. The short-distance physics is contained in C = C(m t , α s ), which depends on the top quark mass m t and the QCD coupling constant α s . C is known at the level of next-to-leading-order corrections in QCD [1] and suffers from very small theoretical uncertainties. The four-quark operator Q reads
and is depicted in Fig. 1 . The theoretical uncertainty of ∆m q is dominated by the hadronic matrix element, which is parametrized as
Here M Bq and f Bq are mass and decay constant of B q , respectively, and B Bq is called "bag" parameter. The matrix element in Eq. (4) Turning to ∆m d , I discuss the SM prediction for the ratio ∆m d /∆m s , from which |V cb |, the short-distance coefficient C and some hadronic uncertainties drop out: The hadronic quantity needed is
and the dependence on the CKM parameters reads:
Here R t is one side of the unitarity triangle shown in Fig. 2 . The usual way to probe the Standard Model with ∆m d is to perform a global fit to the unitarity triangle [3, 8] .
A shortcut which reproduces the result of the global fit in an accurate way exploits the calculation of R t from two angles of the UT triangle: 
This number can be directly compared with the value of R t found from ∆m d /∆m s . Inverting the relation sketched in Eq. (7) [12, 13] , those of order α s were obtained in Ref. [14] [15] [16] . In Ref. [18] these NLO results have been expressed in terms of a new operator basis, which leads to a better numerical stability by rendering an important Λ QCD /m b correction color-suppressed. Furthermore, in Ref. [18] the all-order re-summation of α 
with color indices α and β. The matrix element is parametrized as
In the ratio ∆Γ s /∆m s the dependence on f 
essentially unchanged from the update in [20] . The quoted numbers use B [7] . Finally the CP phases in Eq. (1) read
3 New physics
The DØ experiment has measured [21, 22] 
6 which is 3.9σ off the SM prediction inferred from Eqs. (13) and (14),
The prefactors of a d fs and a s fs in Eq. (16) are taken from Ref. [23] , in which they were calculated from the B d,s production fractions obtained by HFAG [6] .
From a theoretical point of view, it is natural for new physics to affect M 
The tagged analysis of B s → J/ψφ determines φ ∆ s − 2β s with 2β s = 2.1
• . With the LHCb data placing tight bounds on |φ ∆ d |, the new-physics scenario described above cannot accommodate the DØ result anymore, the SM point ∆ d = ∆ s = 1 is merely disfavored by 1σ. The September-2012 update (see Ref.
[3]) of the plots presented in Ref. [24] are shown in Fig. 4 . The pull value for A SL is found as 3.3σ, showing that the improvement compared to the SM is small. The fit prefers φ ∆ d < 0 to loosen the tension with A SL and to accommodate the world average for B(B → τ ν) [25] [26] [27] [28] . This branching ratio prefers a larger value of |V ub | (despite of the recent Belle result complying with the SM [27] ), implying larger values of R u (see Fig. 2 ) and β. Since the CP asymmetry in B d → J/ψK S precisely fixes 2β + φ ∆ d = 42.8
• ± 1.6
• , a larger |V ub | entails β > 21.4
• and therefore φ [12, 20, 33] . This result precludes a sizable new B s decay rate into τ + τ − or other undetected final states [23, 24] . However, phenomenologically, sizable new physics in the doubly Cabibbo-suppressed quantity Γ d 12 is still allowed [23] , but requires somewhat contrived models of new physics.
Conclusions
In this proceedings article I have updated several quantities related to B s −B s and B d −B d mixing. It is stressed that the commonly used prediction of ∆m s relies on just two lattice calculations [4, 5] , which date back to 2003 and 2009. In this article I have used the newer, but still preliminary results of the Fermilab/MILC collaboration presented in Refs. [7, 10] . Significant numerical differences with respect to the last update in Ref. [20] only occur for ∆m s .
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